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Real Party In Interest 

Eastman Kcxiak Company is assignee and the real party in interest. 



Rdatytf Aff PCTto Antf tntoferm w 

No i^peals or interferences are known which will directly affect or 
be direcdy af!^cted by or have bearing on the Board's deosnon in the p 
appeal. 

Claims 1-8 and 10-18 are pending in Hie applicaticm. 
Claim 9 has been cancelled. 

Claims 1-8 and 10-18 stand rejected under 35 USC § 103. 

Claims 1-8 and 10-18 are being appealed. 

Appendix I f provides a dean, double spaced copy of the daims on 

i^ppeal. 

S^t^^ Of Amendments 

No amendmifsnt has been filed after the Final Rejection dated 

My 19, 2007. 

Rmninarv Of riaitngJ Snhjc ct Matter 

Independait claim 1 is directed towards a process (page 6, lines 5-30) 
for Ihe formation of particul ate material (page 8, lines 3-24) of a desired substance 
comprisiag: (i) diarging a particle formation vessel (10, new Fig« 9 filed June 8, 
2007)» the temperature and pressure in wfaidi are controlled (page 8, line 29 to page 9, 
line 3; page 17, lines 24-26; page 18, lines 13-15; page 19, lines 8-10; page 20, lines 
2-4; page 20, line 32 to page 21, line 1), with a si^ercritical fluid (page 9, lines 3-4); 
(ii) agitating the contents of the particle fomation vessel with a rotary agitator (11, 
new Fig. 9; page 9, line 5 to page 12, Une 26) coniprisiog an impeller (12, new Fig. 9) 
having an impeller sur&oe (s, new Fig. 9) and an inqidler diameter (d, new Fig. 9), 
creating a rdativdy his^y agitated turbulent flow zone (13, new Fig. 9; page 7, Unes 
30^3 1) located within a distance of one inipeiller diameter fix>m the sur&ce of the 
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impeller of the rotary agitator, and a bulk mixmg zone (14, new Fig. 9) located at 
distances greater tban one impdler diameter from the sur&ce of the impeller; (iii) 
introducing into the agitated partide foxmation vessel at least a first feed stream 
oon^sing at least a solvent Cpage 8, lines 25-29) and the desired substance dissolved 
therein through a first feed s^tream introduction port (15, new Fig. 9) and a second feed 
stream con^rising the supercritical fluid through a second feed stream introduction 
port (16, new Fig. 9), wherein the desired substance is relatively insoluble in 'die 
supercritical fluid relative to its solubility in the solvent and the solvent is soluble in 
the stqpercritical fluid (page 8, line 29 to page 9, line 3)^ and wherein the first and 
second feed stream introducition ports are located within a distance of one impeller 
diameter from the sur&ce of the impeller of the rotary agitator such that the first and 
second feed streams are introduced into the highly agitated zone of the particle 
formation vessd and the first feed stream is dispersed in the supercritical fluid by 
action of the rotary agitator (page 9, lines 5-9), allowing extraction of the solvent into 
the siqpercritical fluid (page 9, lines 1-3), and (iv) precipitating particles of the desired 
substance in the particle formation vessel with a volume-weighted average diameter 
(page 9, lines 14-16) of less lhan 20 nanometers (Example 6, page 19, lines 15-16; as 
well as Exan^le 4, page 17, Une 3 1 ; Example 5, page 18, lines 19-20; Example 7, 
page 20, lines 8-9; and Exan^le 8, page 21, lines 6-7). 

Orminda } Of Rejection To Be Reviewed On Appeal 

1. Claims 1- 8 and 10-18 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Saim et al (US 6,858,166) in view of Johnson et al (US 
2004/0091546) and O'Oxiner et al (US 2006/0124783). 

Arfifuments 

Obviousness Re/scUon of Claims 1-8 and 10-18 ovsr Saim et ai In view 
afJoiinsonsialandOXkmneratal 

The Examiner states that Saim et al f 'Saim**) disdose formation of ndcxo 
or nano-particles by a process of admitting a supercritical fluid to a vessel, in which 
temperature and pressure are controlled (colunm 14, lines 21-45), agitating such vessel 
with a rotary agitator comprising an impeller of un-spedfied, given diameter relative to 



vessel diameter (colutnn 14, line 63coluziin IS, line 6), introducing a 1^ feed stream 
conqnising a solvent and desired, active substance tbroug^ a 1^ introduction port and 
introducing a 2°^ feed stream oonqnising the supercritical fluid fhrough introduction 
ports both approximatdy within the highly agitated zone of fbe mincer that may be an 
impeller (see especially figitres 1 and 2 and column 18, lines 30-63). The Examiner 
further states that both a fmst feed stream including particle-forming components and 
solvent and a second feed stream contaimng supercritical fluid may be introduced 
proximate the agitated/highty agitated zone of the mixer (see column 12, lines 1 1-12 
taken with lines 33-36 of column 12X and that partides are then prec ipi t a t e d within 
such vessel over a canier bed. 

The Examinisr further states that O'Connor et al ("O'Connor^ teaches to 
produce nanopartides using solvents and supercritical fluids by use of conversiQn^[Uxing 
vessels that combine impdler mixers witii other type stiiras, that have inlets for 
introducing solvents and otlier materials, and/or have a plurality of impeller mixers or 
impellers with differcntiy fimctioning blades so as to create different mixing 2x>nes of 
different degrees of turbulence, and that it would have been obvious to one of ordinary 
skill in the art to have adapted the more-complex configuration of mixing/agitaling means 
of O'Connor in the process of Saim, to effect greater, more ccmplete mixing of 
componeats which are in slurry form, or mixing of materials of different phases (liquids, 
solids, semi-solids and gases). The Examiner further states Johnson et al ("Johnson") 
teadi production of nanopairticles using supercritical fluid processing in which the inlet 
tubes are within 1 5% of tiie agitator surface diameter (see e^iedally paragraph 44, 
paragn^shs 39-42, 58 and 63), and that it would have been obvious to one of ordinary skill 
in the art to have located the end of the inlet tubes of Saim very close to the unpello- 
agitators as suggested by Johnson, to &cilitate rapid incorporation of the incoming fluid 
into the swept region of the agitator and rapid mixing. 

This rejection represents dear enor, as the Examiner has s^S^ISSlsd 
fhft nirKviHiiftl f^Mw^^^ pf fee cited references, and has farther failed to esfaMtah a prima 
fade case of obviousness with regard to combining the teachings of sudi references so as 
to arrive at the present claimed invention, as each of such references emnlov distinct types 
or materials and or apparatuses for distinct purposes, and as the proposed combinations 
and modifications of tiie individual references pn apainat the expressed preferences of the 
ipdivi^rgfaypoe^. 
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Saim, e.g., is directed towards trapping (e.g., coating or dispersing) of 
precipitated particles in a bed of powder carrier material . WhUe Saim teadies Hmt the bed 
may be agitated to unifimnly distribute ptecip i t a t e d solute particles Hiroughout the mixed 
powder bed (ooL 10, lines 59-67), such mixing is not even required, and such trapping or 
coating is not necessarily a rapid kinetic process as compared to the micromixing time 
scales associated with the precipitation of particles themselves. While a rotary agitator is 
disdoaed for agitation of the bed of carrier materiaL Saim does not teadi that both the 
first feed stream including particle-'feimipg oonqxmezits and solvent and the second feed 
stream containing si^ercriti cal fluid should be introduced proximate an agitated/highly 
agitated zone of the mixer for the purpose of formation of discrete particles having a size 
of less than 20 nm. In such connection, the Examiner's reliance iq)on column 12, lines 
1 1-12 taken with lines 33-36 of column 12 is dearly in error- as lines 1 1-12 are directed 
tovraids a first **Mode 1" employing RESS (Rf^d Expansion of Supercritical Solutions) 
techniques (and thus there are not s^arate first and second streams introduced into the 
vessel, but rather only a sinide pressurized stream which is expanded upon entry into the 
vessell while lines 33-36, which are directed towards a SAS (Supercritical Anti-Solvent) 
type process more similar to the present process, sinq)ly do agt teach entry of the separate 
solutions and pressurized gaseous fluid in a hig^ily agitated zone within one inqseller 
diameter of the agitator impeller surface. Similarly, the Examiner's further reference in 
the Final Rejection to column 12, lines 8-36, column 13, lines 14-30, and column IS, 
lines 1 5-22 of Saim with rei^pect to introduction of feed streams also does not teadi sndi 
required feature of the daimed invention. To the contrary, Saim disdoses in sudi dted 
sections a preference for the introduction of the pressurized gaseous fluid only fixmi above 
an i^per sur&ce of the bed of carrier particles (i.e., clearly away fixnn any hi^y 
turbulent zone that my be aieated by the mixer), and of the organic hquid solution fitim a 
levd bdow or sliehdv above the upper surfeoe of the bed of carrier particles, and mixing 
of ttie bed of canier paitides to coat tiie carrier particles with particles of material 
ptedpitated fixim the solution. 

Accordingly, whether the impeller depicted in Fig 2 of Saim inherently 
creates two mixing zones oi* not as argued by the Examiner, there is simply no teaching or 
suggestion to introduce botii feed streams into any created highly agitated zone created 
witiiin one mipdl«: diameter of the mq»dler surface an as to enMe formation of discrete 

partides having a siVjs nf liiss than 9p tmi egpecially in vie«r nf the eicpli'citlY atated 



preferences for other ixitrodoction point locations tau^t by Saim discussed above. As 
Saim is dearly directed toward obtaimng a specific result different from that of O'Connor 
and -Tnhnami (i.c^ coatiug of partides in a fluidized particulate bed), it clearly woiild not 
be "obvious" to changp such pmtm ftWftY fiffm ttg SPWlfiffaUv temW W^renc^ 
based (m references which iire not directed towards adiieving such desired result o f s^V^ir 

It is further noted that the O'Connor process, although employing 
impellm and supercritical fLuidSy is directed towards the size reduction of pre-made 
macro tiarticlea, rather than the direct ptecipitatiQn of small sized partides as is Saim. 
The physics of y^ygticm is fa«H«m«ii«nv Hifyftrwit from that of paitidg fomfttfyn 
via precipitation, and accordingly no reasonable extrapolation can be niade from the 
proposed combination of the Saim process with the teachings of O'Connor. The 
Examiner has provided no reasonable explanation as to ^y one skilled in the art would 
combine the particle reduction process of O'Connor with the particle niedpitation process 
of Saim, especially to the e?Ltent such combined teachings would be inconsistent whh the 
expressly taught preferences of the process of Saim. 

Regarding Johnson, the referenced teaching in paragraph [0044] thereof of 
enjoying inlet tubes which are within 15% of an agitator sur&oe diaooeter is essentially 
duplicative of the already acknowledged prior art mixing technology discussed at page 9, 
lines 24-31 and the paragra|)h bridging pages 10-1 1 of the spedfication. What is not 
tau^t or suggested, by dther Johnson or the admowledged prior art mixing tedmology, 
is to employ sudi type known type of mixing tedmology ^aratus in a SAS tvne particle 
formation process. To the oontracy, Johnson is directed towards making of nanopartides 
of amnhinhilic copolymers in conventitMial li quid solvents. In sudi o(»mectic»i» 
referenced paragraph [0058] of Johnson is not directed towards a teadiing of supercritical 
fluid introduction during the process of nanoparticle formation as allied by the 
Examiner, but ratho: disdoses the use of liouefied gas (not a supercritical fluid) as a non- 
prooess solvent, while referenced paFBgceqph [0063] states tiiat the final solvent contaimng 
the formed amphipiiilic copolymer nanqpartides can be subsequently altered by a 
supercritical fluid extraction post treatment process. Accordingly, there is nosiqip ort for 
the Examiner's assertion tbit Johnson teach production of nanoparticles using 
supercritical fluid p rocessing, and the process of Johnson does not enable production of 
partides having a volume-wdghted average diameter of bdow 20 nm as required by the 
present daimed invention. 
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It is further noted that Johnson actually teaches that an agitatar is not even 
required in fhc disclosed process if ^ fluids added into a non^solvent bave a high mixing 
velocity sufficient to mix the fluid contents re^dly and in a controlled &shion (see, e.g., 
last 4 lines of paragr!q>h [0017]). Supercritical fluids as required in the present invention 
are known to have gas-like transport properties, as noted at page 1, line 10 of the 
speciflcation. For micromrdng, the critical transport property of interest is molecular 
difRisivity. Gas-like molecular diffosivity lowers mixing time to levels not attainable in 
liquids. Thus, Johnson's teadiing that an agitator is not needed yNhsre the fluids are 
combined in a manner otherwise providing a high mixing velocity in fact would ^>pear to 
teach that a mixer would no>t be required for mixing in supercritical fluids (as the gas-like 
transport properties of super-critical fluids itself provides hi^ molecular diffusivity), thus 
teaching away flom the present invention, yvbidh. is consistent with the pie fe reaoes taught 
in Saim of adding the supercritical fluid above the mixed bed. 

Finally, while it is believed that a prima fade case of obviousness witb . 
respect to the present claimisd invention clearly has not been established based on the 
arguments above, it is furdKer noted that any such alleged prima &cie case of obvious is 
in any event overcome by die surprising results of Ihe present invention. As disclosed 
and demonstrated in Examples 4-8 of the present application, the invention has been 
shown to enable production of particles of mean diameter l^^f^ fl^ai^ 20 WO for a number 
of mat^als, noany of them substantially smaller than even 10 nm, while none of the 
cited references teach a pnx^ess which enables such small particle size. The Examiner's 
reference to column 9, lines 39-42 of Saim as a teaching of obtaining particles having 
diameters as small as 0.001 miccon (1 nanometer) mav be formed does not equate to an 
enablement of such mean particle size. Rather, Saim only uses such 0.001 mi(ax>n as a 
lower limit for a definition of "nanoparticles". Saim has not demonstrated formation of 
discrete nanopaitides in the size range of less than 20 mn, and to the contrary, the 
deagnation theran at coL 9 lines 39-42 of nanpparticles ''preferably^ having an avesrage 
particle diameter in Hie range of about 0.05 to 0.5 micron (i.e., 50 to 500 nm) is evidence 
of the non-obviousness of die present invention's ability to achieve partides have an 
average size of leas ijjf^^n 9n nrw 



Conclusion 

For the above reasons, AppeUants re^tect&Uy request that die Board 
of Patent Appeals and InterfeFenocs reverse the rejection by the Examiner and 
mandate the allowance of Claims 1-8 and 10-18. 



RespectfoUy submitted. 




Telephone:(58S) 722-9662 Attorney for Appellants 

Facsimile:(58S) 477-1 148 Registration No. 33,564 

If the Bxaminer is nnable to rcadi llie Applicaiit(s) Attompy at the tdephone mimber provided, the 

Examiner is ivquested to coinniimical^ 

(585)477-4656. 
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APir^lIf 1 1 - f71ai™s Appeal 

1. A process the fonnation of particulate mati^^ 
substance coiiqirisiiig: 

(i) diarging a particle fbnnation vessel, the temperature and pressure in which 
are controlled, with a supercritical fhiid; 

(ii) agitating Ifae contents of the partide fcMination vessel with a rotary 
agitator comprising an irnpeller having an impeller sur&oe and an intpeHler diameter, 
creating a relatively highly agitated turbulent flow zone located witiiin a distance of 
oae impeller diameter fiom ^e sur&ce of tiie impeller of die rotary agitator, and a 
bulk Tni?[liig zone located at distances greater dian one in^idler diameter fiom the 
sur&ce of the impeller; 

(iii) introducing into the agitated particle formation vessel at least a 
flrst feed stream comprising at least a solvent and the desired substance dissolved 
therein through a first feed istream introduction port and a second feed stream 
comprising the supercriticaJ. fluid through a second feed stream introduction port, 
wherein the desired substance is relatively insoluble in the siqiercritical fluid relative 
to its solubility in the solvent and the solvent is soluble in the supercritical fluid, and 
wherein the first and second feed stream introduction ports are located widiin a 
distance of one impeller diameter fix>m the sur&oe of the in^)eiller of the rotary 
agitator sudi that the first and second feed streams are introduced into the hi^y 
agitated zone of the partide fbnnation vessd and the first feed stream is dispersed in 
the supercritical fluid by action of the rotary agitator, allowing extraction of die 
solvent into the supercritical fluid, and 



(iv) precipitating paalicles of the desired substance in the particle formatLcm 
vessel with a volume-weighted average diameter of less than 20 nanometors. 



2. A process according to claim 1, furtiher comprising (v) eaghaiif^ting 
siqiercritical fluid, solvent and Ihe desired substance fiom the particle formation 
vessel at a rate substantially equal to the rate of addition of such con^oneiits to Hie 
vessel in step (iii) while maintaining temperature and pressure in Ihe vessel at a 
desured constant level, such that foanation of particulate material occurs under 
essentially steacfy-stafee oontmuous conditions. 



3. A process accordiikg to claim 2, wherein the supercritical fluid, 
solvent and desired substance are exhausted fiom the particle formation vessel by 
passage to an esquuision chamber. 

4. A process, according to claim 3, wherein the siq>ercritical fluid, 
solvent and desired substance are exhausted from the particle formation vessel by 
passage through a backpressure regulator. 



5. A process according to claim 3, wherein the si:^)ercritical fluid, 
solvent and desired substance are exhausted fiom the particle formation vessel by 
passage Enough a capillary. 



6. Apix>cessacoQidingtoclaim3,\iiiei?emthesi;q)ercri^ 
solvent and desired substance are exhausted fiom the partide formation vessel by 
passage tliroug}! a flow distributor. 



7. A process according to claim 3, further oom^^ng collecting 
particles of the desired siibstance in die expansion chamber. 

8. A process according to claim l»\dierein the supetxaiticalfliiid, 
solvCTt and desired substance are exhausted fiom the particle formation vessel directly 
into a solution to form a dispersion of the formed particles of the desired substance: 

10. A process according to claim 1» ix^ierem particles of the desired 
substance are precipitating in the particle formation vessel wifli a volmne-weighted 
average diameter of less than 10 nanometers. 

11. Aprooess aocoiding to claioaL 10, wherein the coefficient of 
variation of the particle size distribution of the partides of the desired substance 
precipitated in the partide foHnation vessd is less than 50%. 

12. A process according to claim 11, wherein the coeffident of 
variation of the particle size; distribution of the partides of the desired substance 
predpitated in the partide formation vessel is less than 20%. 

13. A process according to claim 1, wherein the coefficient of 
variation of the partide size distribution of the partides of the desued substance 
predpitated m the partide formation vessel is less than 50%. 
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14. A proceiss according to daim 13, wherein the coefficient of 
variation of the particle size: distribution of the particles of the desred substance 
predpitated in the particle formation vessel is less than 20%. 



15. A pn>cess according to claim 1, wherm the desired sid» 
conqirises a colorant 

16. ApFOcess according to claini 15, whes?ein1fae desired substance 
conqnises a dye. 

17. Aprooess accoiding to daim IgWherdn the desired substance 
comprises a pharmaceutically useful cQn^Mund. 

18. A process acccnding to claim 1, wherein the desired substance 
ccMnpdses a compound used to make organic dectroluminescent devices. 
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Appendix HI - Related Proceedings 

NONE 
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